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© A pay phone system or a pay service system. 

© In a pay phone system, a plurality of pay phone 
apparatuses (40) and a remote central computer (54) are 
included. The pay phone apparatuses (40) communicate with 
the central computer (54) through telephone lines and 
further via a telephone central exchange (52). The pay phone 
apparatuses (40) are operated by means of magnetic cards 
(55, 56 or 57) or optionally by means of coins. Each card (55. 
56 or 57) includes information or data readable from the card 
and identifying the card and further representing an amount 
corresponding to an allowable telephone call duration. 

The pay phone system is operated in the following 
manner: 

The card (55. 56 or 57) is received in a card receiving slot 
(4? 1 in the apparatus (40) and the data of the card are read 
from the card and stored in a first storage means of the pay 
phone apparatus. The first storage means of the pay phone 
apparatus is addressable from the remote central computer 
(54) for transferring data stored in the first storage means to 
the remote central computer. In a second storage means of 
the pay phone apparatus, data transferred from the remote 
central computer (54) are stored. In a comparator means of 
the pay phone apparatus, the data read from the card and 
stored in the first storage means are compared to the data 
stored in the second storage means. By the comparison, the 
card is identified as a legal card or as an illegal card identified 
by the data of the second storage means. In case the card is 



identified as an illegal card, the card is rejected from the pay 
phone apparatus. In case the card is identified as a legal card, 
a telephone call is permitted. In a debiting means, an amount 
corresponding to the duration of the telephone call is 
determined and in a subtraction means of the pay phone 
apparatus, the amount is subtracted from the data stored in 
the first storage means representing the amount correspond- 
ing to an allowable telephone call duration, and a reduced 
amount is generated and stored in the first storage means. 
When the amount determined by the debiting means 
exceeds the amount corresponding to the allowable tele- 
phone duration, the telephone call is interrupted. At the end 
of the telephone call, the data stored in the first storage 
means are written in the card by means of a writing means of 
the pay phone apparatus and identifies the card and further 
represents the reduced amount corresponding to an allow- 
able telephone call duration. 

Periodically, the remote central computer (54) addresses 
the first storage means of the individual pay phone appar- 
atuses and transfers the data stored therein to the remote 
central computer for processing therein. On the basis of the 
data transferred from the first storage means of the indi- 
vidual pay phone apparatuses, the remote central computer 
updates the data of the second storage means of the 
individual pay phone apparatus. 
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A PAY PHONE SYSTEM OR A PAY SERVICE'SYSTEM 

The present invention relates to a pay phone system comrprising at 
least one pay phone apparatus and a remote central computer, the 
pay phone apparatus communicating with a telephone central exchange 
5 and further with the central computer through a telephone line. 

For a great many years, pay phones have been known in which the 
individual pay phone apparatus is operated by means of coins as 
telephone calls have been paid for by inserting one or more coins in a 
slot or the pay phone apparatus. However, the appearance of credit 
10 cards issued by credit card organisations, bank organisations, etc. 
have brought along a desire for a pay phone system, in which a 
token such as a credit card may be employed. Furthermore, the 
general trend towards the bill-, note- and coinless society has urged 
the desire for a pay phone system in which customer calls are paid 
15 for by means of tokens such as magnetic cards basically of the con- 
ventional magnetic card configuration or a similar configuration. In 
the present context the phrase "token" is a generic expression for 
objects such as magnetic cards, magnetic strips, magnetic discs, 
optically readable cards, discs and strips or electronically readable 
20 objects such as active electronic cards, chip cards, etc. 

Pay phone systems in which the telephone apparatus is operated by 
means of a token of the above kinds have also been suggested in the 
art. However, the known pay. phone systems are highly similar to 
known credit card systems in that the tokens employed in the pay 

25 phone systems are personal cards issued to a particular person and in 
that the person in possession of such a card is requested to verify 
his legitimacy or authenticity by inputting into the pay phone 
apparatus a personal verification code or personal authenticity code 
such as a PIN-code (personal identificiation number-code) known to 

30 the legitimate card possessor exclusively. In the system, the authen- 
ticity of the card is to be verified, and the authenticity of the person 
in possession of the card is further to be verified. It is, however, to 
be realized that this two-step verification procedure involves highly 
elaborate processing routines, which are normally carried out in an 

35 on-line computer system. Transmission of data to and from the remote 
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central computer of the system for verifying the authenticity of the 
card and for verifying the authenticity of the person in possession of 
the card takes time due to telephone line transmission limitations, and 
the transmission actually occupies part of the telephone conversation 
5 time and is consequently to be considered as a loss of income to the 
telephone company. Common to these known pay phone systems is that 
the secrecy and security of the systems are linked to the secrecy and 
security of the individual cards which are further dependent on the 
secrecy and security of the individual authenticity and verification 
10 codes known by the legal card possessors exclusively. 

The basis of the present Invention is totally different from these well 
known pay phone systems of the credit card concept in that it is 
realized that token allowing for a telephone conversation is not a 
universal means of payment but a means of payment for a specific 
15 sort of goods and further of a limited value. Based on this realisa- 
tion, a pay phone system of a concept highly different from the 
concept of the known telephone systems Is provided. 

In accordance with a first aspect of the present invention a pay 
phone system is provided, comprising: 
20 a means for receiving the token, 

a reading means for reading said readable data from the token 
received in the token receiving means, 

a writing means for writing data in the token, 

a first storage means connected to the reading means for storing 
25 data read from the token by the reading means, and further being 
connectable to the telephone line for transferring data to the remote 
central computer through the telephone line, 

a second storage means adressable from the remote central com- 
puter through the telephone line and for storing data transferred 
30 therefrom, 

a comparator means connected to the first storage means and the 
second storage means for comparing the data stored in the first 
storage means with the data stored in the second storage means so as 
to identify the token as a legal token, or alternatively, as an illegal 
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token and further for generating and supplying an accept signal to 
the telephone line in order to enable the pay phone apparatus for a 
telephone call, provided the token is identified as a legal token, or 
alternatively, for generating and supplying a reject signal to the 
receiving means, provided the token is identified as an illegal token, 
in order to make the receiving means reject the token, said accept 
signal, or alternatively, said reject signal being stored in the first 
storage means, 

a debiting means for generating a signal representing a debiting 
amount corresponding to the duration of a telephone call, 

a subtraction means connected to the first storage means and the 
debiting means and for subtracting the debiting signal from said 
amount represented by the data read from the token so as to reduce 
the amount, the reduced amount being stored in first storage means 
and further being output to the writing means and written in the said 
token by the writing means at the conclusion of the telephone call, 
and 

a gate means connected to the subtraction means and being sup- 
plied with said reduced amount during the telephone call and for 
comparing the reduced amount and a predetermined threshold in order 
to interrupt the telephone call when the reduced amount falls below 
said predetermined threshold, 

the pay phone apparatus being adapted to output data stored in the 
first storage means to the telephone line for transferring the data to 
the remote central computer for storing or processing therein after 
the conclusion of the telephone call; and 

the remote central computer being adapted to transfer data identifying 
legal tokens and data identifying illegal tokens to the second storage 
means of the pay phone apparatus through the telephone line when 
the pay phone apparatus is not in operation. 

In accordance with the concept of the present invention, the tele- 
phone call is made possible by means of a token, provided the token 
has been identified by the pay phone apparatus as a legal token, and 
provided the amount corresponding to an allowable telephone call 
duration is not below the predetermined threshold, i.e. normally 
larger than zero. Two particular points of the pay phone system 
concept of the present invention are to be underlined. 
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First, the identification of the token as a legal token is based on a 
comparison of data read from the token with data input to the second 
storage means of the pay phone apparatus from the remote central 
computer of the pay phone system. The data input to the second 
5 storage means by the pay phone apparatus, i.e. the data supplied 
from the remote central computer, may include positive verification 
data as well as negative verification data. Thus, the verification data 
stored in the second storage means may Include data identifying false 
tokens or tokens tampered with such as tokens in which it has been 
10 attempted to alter the data stored in the token by rewriting data 
representing an amount larger than the amount written in the token 
at the conclusion of the latest telephone call. The processing of the 
data in the remote central computer very easily reveals tampering 
attempts of this kind by simply cross-checking data input from the 
15 individual pay phone apparatuses of the pay phone system regarding 
the individual tokens. In case it has been attempted to tamper with a 
token by increasing the amount represented by the data of the token, 
the token in question will be identified as an illegal token the data 
supplied to the second storage means of the pay phone apparatus 
20 from the remote central computer. It is to be understood that the 
data of the second storage means are updated at intervals and further 
that the security of the pay phone system may be altered, e.g. 
increased, by increasing the updating cycle and by adapted the 
processing of the data in the remote central computer to individual 
25 requirements. 

Second, the transmission of. data from the first storage means to the 
remote central computer and the transmission of data from the remote 
central computer to the second storage means of the pay phone appa- 
ratus do not 'occupy telephone conversation time. The data trans- 
30 mission to and from the remote central computer may be carried out at 
any appropriate time when the pay phone apparatus is not used, e.g. 
at low cost time such as by night and further in any appropriate 
cycle as discussed above. 

In some applications, the pay phone apparatuses are arranged adja- 
35 cent to one another such as in railway stations, airports, hospitals or 
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other public buildings, and a number of pay phone apparatuses may 
therefore in a pay phone system according to the present invention 
commonly comprise the first storage means, the second storage means 
and the comparator means, thus reducing the overall complexity of 
5 the system. 

In accordance with a further aspect of the present invention, a pay 
phone system is provided comprising at least one pay phone appara- 
tus, a local computer and a remote central computer, the pay phone 
apparatus communicating with a telephone central exchange and the 

10 local computer through a telephone line and further with the central 
computer through a data transmission line or a further telephone line, 
the pay phone apparatus being operated by means of a token inclu- 
ding data readable from the token and identifying the token and 
further representing an amount corresponding to an allowable tele- 

15 phone call duration; the pay phone apparatus comprising: 
a means for receiving the token, 

a reading means for reading said readable data from the token 
received in the token receiving means and connectable to the tele- 
phone line for transferring data to the local computer through the 
20 telephone line, 

a writing means for writing data in the token and connectable to 
the telephone line for receiving data from the local computer through 
the telephone line, 

a debiting means for generating a signal representing a debiting 
25 amount corresponding to the duration of a telephone call, 

a subtraction means connected to the debiting means and for 
subtracting the debiting signal from said amount represented by the 
data read from the token so as to reduce the amount, the reduced 
amount being output to the writing means and written in the said 
30 token by the writing means at the conclusion of the telephone call, 
and 

a gate means connected to the subtraction means and being sup- 
plied with said reduced amount during the telephone call and for 
comparing the reduced amount and a predetermined threshold in order 
35 to interrupt the telephone call when the reduced amount falls below 
said predetermined threshold; 
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the local computer comprising: 

a first storage means connectable to the telephone line for receiv- 
ing data from the reading means of the pay phone apparatus through 
the telephone line, and for storing data read from the token by the 
reading means of the pay phone apparatus, and further being con- 
nectable to the data transmission line or the further telephone line for 
transferring data to the remote central computer through the data 
transmission line or the further telephone line, 

a second storage means adressable from the remote central com- 
puter through the data transmission line or the further telephone line 
and for storing data transferred therefrom, and 

a comparator means connected to the first storage means and the 
second storage means for comparing the data stored in the first 
storage means with the data stored in the second storage means so as 
15 to identify the token as a legal token, or alternatively, as an illegal 
token and further for generating and supplying an accept signal to 
the telephone line in order to enable the pay phone apparatus for a 
telephone call, provided the token is identified as a legal token, or 
alternatively, for generating and supplying a reject signal to the 
20 receiving means of the pay phone apparatus through the telephone 
line, provided the token is identified as an illegal token, in order to 
make the receiving means of the pay phone apparatus reject the 
token, said accept signal, or alternatively, said reject signal being 
stored in the first storage means; 
25 the local computer being adapted to output data stored in the first 
storage means to the data transmission line or the further telephone 
line for transferring data to the remote central computer for storing 
or processing therein; and 

the remote central computer being adapted to transfer data identifying 
30 legal tokens and data identifying Illegal tokens to the second storage 
means of the local computer through the data transmission line or the 
telephone line. 

In accordance with this aspect of the present invention, the first 
storage means, the second storage means and the comparator means 
35 are contained in the local computer, whereas in the above first aspect 
of the present invention, the first storage means, the second storage 
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means and the comparator means are contained in the pay phone 
apparatus. The local computer may in accordance with this aspect of 
the present invention be arranged at the telephone central exchange. 
Furthermore, the two aspects of the present invention may be 
5 combined in a pay phone system. 

Dependent on the arrangement of the local computer/ the local compu- 
ter may be assigned to a single pay phone apparatus or in accordance 
with a further embodiment of this aspect of the present invention be 
assigned to a plurality of pay phone apparatuses, e.g. assigned to a 
10 number of pay phone apparatuses of individual telephone booths of a 
railway station, an airport or the like. 

In accordance with a further embodiment of the pay phone system 
according to the present invention, the pay phone apparatus is fur- 
ther adapted to be operated by means of a different token represen- 
15 ting a credit token and being receivable in the receiving means of the 
pay phone apparatus and further including data readable from the 
token and identifying the token, the remote central computer being 
connected to or being connectable with a further computer of a credit 
organisation; 

20 the comparator means further being adapted to identify the token as a 
credit token on the basis of the comparision of the data stored in the 
first storage means with the data stored in the second storage means 
and to address the first storage means so as to make the first storage 
means output the data stored therein to the telephone line for trans- 

25 ferring the data to the remote central computer, provided the token 
has been identified as a credit token; 

the remote central computer further being adapted to address the 
further computer of the credit organisation when receiving data from 
the pay phone apparatus regarding the credit token and to transfer 

30 the data to the further computer in order to have the further compu- 
ter verify the authenticity of the credit token, and, provided the 
credit token has been verified as a legal credit token by the further 
computer, to enable the pay phone apparatus for a telephone call; 
and the pay phone apparatus further being adaped to output the 

35 debiting signal generated by the debiting means during the telephone 
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call to the telephone line for transferring therethrough to the central 
computer when enabled remotely; 

and the remote central computer further being adapted to transfer the 
debiting signal received from the pay phone apparatus to the further 
5 computer. 

The debiting of the telephone call may be limited to an individual 
maximum limit controlled by the further computer or optionally be 
limited to a general maximum amount controlled by the remote central 
computer of the pay phone system. 

10 Although the pay phone system concept of the present invention may 
be employed in connection with operator operated pay phone appara- 
tuses or voice operated telephone systems, the pay phone apparatus 
of the pay phone system according to the present invention is prefer- 
ably a direct dialling telephone apparatus. In the present context, 
15 the terms dial and dialling refer to the generation of signals address- 
ing selector means at the telephone central by means of any appropri- 
ate dial or switch means, such as keyboards, dials or the like. Con- 
sequently, the pay phone apparatus of the pay phone system prefer- 
ably comprises a dial means including manually operable switch means 
20 for generating a sequence of tone burst signals and for supplying the 
sequence to the telephone exchange through the telephone line for 
addressing selector means of the telephone exchange. 

The teaching of the present invention further renders it possible to 
adapt the pay phone system into an operational mode in which a tele- 
25 phone subscriber is called and asked if. he will accept to pay for the-, 
telephone call by providing the pay phone apparatus in an embodiment 
further comprising a further manually operable switch means and a 
voice generator means, the further manually operable switch means 
being connected to the voice generator means and adapted to activate 
30 the latter, the first storage means further being adapted to store the 
sequence of tone burst signals generated by means of the manually 
operable switch means of the dial means, the voice generator means 
being adapted to generate a request signal and being connectable to 
the telephone lines so as to generate and supply the request signal to 
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the telephone line which is activated by the further manually operable 
switch means, the request signal being further transmitted to the 
telephone subscriber addressed by the sequence of tone burst signals 
generated by means of the manually operable switch means of the dial 
5 means, and the pay phone apparatus further being adapted to be 
enabled for the telephone call by an accept signal supplied to the pay 
phone apparatus from the telephone subscriber apparatus in response 
to the request signal. 

In this embodiment, an accept signal supplied to the telephone appa- 
10 ratus from the telephone subscriber apparatus may be generated in 
any appropriate manner, e.g. by means of a dial means of the tele- 
phone subscriber apparatus, as the request signal may ask the tele- 
phone subscriber to activate the dial means of his telephone apparatus 
in a prescribed manner, i.e. to dial a number mentioned in the re- 
15 quest. 

Like conventional telephone apparatuses, the telephone apparatus m of 
the pay phone system according to the present invention may further 
comprise a receiver means including at least two electro- acoustic 
transducers one of which is adapted to convert acoustic energy into 
20 electric energy and to supply said acoustic energy to the telephone 
line when the pay phone apparatus is in operation, and another one 
of which is adapted to receive electric energy from the telephone line 
and convert the electric energy into acoustic energy when the pay 
phone apparatus is in operation. 

25 Alternatively, the electro-acoustic transducers may be included in an 
optional or accessory apparatus connected to the pay phone appara- 
tus, e.g. be included in a conventional coin operated telephone appa- 
ratus which is further connected to the token operated pay phone 
apparatus of the pay phone system according to the present inven- 

30 tion . 

In the above embodiment of the pay phone system according to the 
invention, the first storage means and the second storage means of 
the pay phone apparatus may be constituted by individual storage 
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means fulfilling any appropriate requirements. However, in an alter- 
native embodiment, the first storage means and the second storage 
means of the pay phone apparatus are constituted by first and second 
parts, respectively, of a single storage means. In order to guarantee 
5 that the data stored in the second storage means of the pay phone 
apparatus, i.e. the data input from the remote central computer 
representing data including emperical experience collected through the 
anterior period of time is not lost in case the pay phone apparatus of 
the pay phone system is disconnected from the supply, i.e. from the 
10 telephone line, the second storage means of the pay phone apparatus 
is preferably constituted by a non-volatile store such as a E'-PROM 
(electrically eraseable programmable read only memory) whereas the 
first storage means of the pay phone apparatus may be constituted by 
a non-volatile or, preferably, a volatile store, such as a RAM 
15 (random access memory). 

As will be evident from the discussion above and further from the 
detailed description below, the pay phone apparatus of the pay phone 
system according to the invention is basically an autonomic unit 
operating substantially independently of the remote central computer 
20 as the verification of the token is carried out in the pay phone 
apparatus on the basis of the comparison of the data input token and 
the data previously supplied to the pay phone apparatus from the 
remote central computer. In accordance with the preferred embodiment 
of the pay phone apparatus of the pay phone system according to the 
25 invention, the pay phone apparatus further comprises a central con- 
trol means controlling the overall operation of the apparatus. The 
central control means of the pay phone apparatus may preferably be 
constituted by a micro-computer means. 

The pay phone system may preferably further comprise encryption 
30 and/or decryption means in order to transfer data to and from the 
first storage means and the second storage means of the pay phone 
apparatus and optionally further transmit data from and to the read- 
ing means and the writing mean, of the pay phone apparatus in an 
encrypted state. By transmitting the data in an encrypted state, it is 
35 prevented that a criminal may gain access to the verification data 
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stored in the second storage means of the pay phone apparatus by 
tampering with the pay phone apparatus. In a first embodiment of the 
pay phone system including encryption and/or decryption means 
within the pay phone apparatus, a decryption means is included in 
5 the pay phone apparatus for decrypting data read from the token 
received in the token receiving means by means of the reading means 
and further for decrypting data output from the second storage means 
of the pay phone apparatus. Consequently, the data stored in the 
token are provided in an encrypted state and the data transferred 
10 from the remote central computer to the second storage means of the 
pay phone apparatus are also provided in an encrypted state. The 
decryption means may further or alternatively be adapted to decrypt 
the data output from the first storage means which renders it possible 
to have the data stored in the first storage means in an encrypted 
15 state- In a further or alternative embodiment of the pay phone system 
further comprising encryption and decryption means, an encryption 
means is interconnected between the first storage means and the 
telephone line, and a decryption means is interconnected between the 
telephone line and the second storage means, for supplying the data 
20 output from the first storage means to the telephone line in an en- 
crypted state, and for decrypting the data transferred from the 
remote central computer to the second storage means from an en- 
crypted state to a decrypted state, respectively. 

In order to inform a person operating the telephone apparatus of the 
25 telephone system as to the operational state of the system and further 
the amount consumed from the original amount represented by the 
data read from the token, the pay phone apparatus may preferably 
comprise a display means connected to the comparator means, to the 
subtraction means and to the gate means for displaying information 
30 corresponding to the accept signal, or alternatively, the reject signal 
supplied from the comparator means, for displaying said amount 
supplied from the subtraction means, and further for displaying 
information supplied from the gate means. 

The token or tokens operating the pay phone system according to the 
35 present invention may as discussed above be any of the above tokens 
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including data readable from the token and further rendering it 
possible to write data in the token. Since the tokens are so to speak 
consumed by the reduction of the amount represented by data read 
from the token and are consequently converted into objects of no 

5 value, the token in itself is preferably of a construction and con- 
figuration representing an extremely low price. An example of a token 
representing a low price is the magnetic card. Consequently, the 
token to be employed in connection with the pay phone system accord- 
ing to the invention is preferably a card having a strip of a magnetic 

10 material arranged at one side surface of the card, the reading and 
writing means of the pay phone apparatus being magnetic reading and 
writing means, respectively. 

Apart from providing a token at an extremely low cost by providing 
the token as a magnetic card, the pay phone system is further made 
15 compatible with the conventional magnetic cards issued by credit card 
organisations, etc. The magnetic card to be employed in connection 
with the pay phone system according to the present invention is 
preferably of the concept described in the Applicants' co-pending 
PCT-application PCT/DK84/00118, in which a magnetic recording 
20 member, preferably a magnetic card having a two-part or two-layer 
magnetic carrier, is described. By providing a two-part two-layer 
magnetic information carrier in which the two parts or the two layers 
together constitute a basically homogeneous magnetic part or layer, 
and in which the first part or first layer includes an original informa- 
25 tion e.g. the original amount written on the card, and in which the 
second part or second layer is to be recorded with additional informa- 
tion representing the "consumption" of the amount, a tamper-proof 
token is provided as it is rendered impossible to alter the additional 
information without tampering with the original information so that any 
30 tampering attempts are very easily detected. The magnetic card to be 
employed in connection with the pay phone system of the present 
invention is preferably further conform or basically conform to the 
ISO 2894 Standard regarding magnetic cards. 

The present invention further relates to a pay phone apparatus 
35 having any of the above characteristics. 
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Furthermore, it is believed that the concept of the present invention 
is advantageously employed in connection with a pay service system, 
e g. in connection with transport vehicles, such as buses, taxis, 
trains, aeroplanes, ferries, etc. and further in any other situation in 
5 which a customer pays for a service. 

Thus, still a further aspect of the present invention relates to a pay 
service system comprising at least one pay service apparatus and a 
remote central computer, the pay service apparatus communicating 
with the central computer through a transmission line, the pay 
10 service apparatus being operated by means of. a token including data 
readable from the token and identifying the token and further repre- 
senting an amount corresponding to an allowable service performance; 
the pay service apparatus comprising: 
a means for receiving the token, 
15 a reading means for reading said readable data from the token 

received In the token receiving means, 

a writing means for writing data in the token, 

a first storage means connected to the reading means for storing 
data read from the token by the reading means, and further being 
20 connectable to the transmission line for transferring data to the 
remote central computer through the telephone line, 

a second storage means adressable from the remote central com- 
puter through the telephone line and for storing data transferred 
therefrom, 

25 a comparator means connected to the first storage means and the 

second storage means for comparing the data stored in the first 
storage means with the data stored in the second storage means so as 
to identify the token as a legal token, or alternatively, as an illegal 
token and further for generating an accept signal in order to enable 
30 the pay service apparatus for a service performance, provided the 
token is identified as a legal token, or alternatively, for generating 
and supplying a reject signal to the receiving means, provided the 
token is identified as an illegal token, in order to make the receiving 
means reject the token, said accept signal, or alternatively, said 
35 reject signal being stored in the first storage means, 
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a debiting means for generating a signal representing a debiting 
amount corresponding to the duration of a service performance, 

a subtraction means connected to the first storage means and the 
debiting means and for subtracting the debiting signal from said 
5 amount represented by the data read from the token so as to reduce 
the amount, the reduced amount being stored in the first storage 
. means and further being output to the writing means and written in 
the said token by the writing means at the conclusion of the service 
performance, and 

10 a gate means connected to the subtraction means and being sup- 

plied with said reduced amount during the service performance and 
for comparing the reduced amount and a predetermined threshold in 
order to interrupt the service performance when the reduced amount 
falls below said predetermined threshold; 

15 the pay service apparatus being adapted to output data stored in the 
first storage means to the transmission line for transferring the data 
to the remote central computer for storing or processing therein after 
the conclusion of the service performance; and 

the remote central computer being adapted to transfer data identifying 
20 legal tokens and data identifying illegal tokens to the second storage 
means of the. pay service apparatus through the transmission line 
when the pay service apparatus is not in operation. 

The present invention will now be further described with reference to 
the drawings, in which 

25 Fig. 1 is a perspective and schematical view of a pay phone apparatus 
of a pay phone system according to the present invention connected 
to a conventional coin operated pay phone apparatus. 
Fig. 2 is a perspective and schematical view of a presently preferred 
embodiment of a pay phone apparatus according to the present inven- 

30 tion, 

Fig. 3 is an overall block diagram view of the pay phone system 
concept of the present invention. 

Fig. 4 is an overall block diagram illustrating the individual blocks of 
the presently preferred embodiment of the pay phone apparatus 
35 according to the presently preferred invention, and 
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Fig. 5 is a route diagram illustrating the verification routine of the 
above presently preferred embodiment of the pay phone apparatus 
according to the invention. 

In Fig. 1, a first embodiment of the pay phone apparatus of a pay 
phone system according to the Invention is shown. The apparatus is 
an auxiliary apparatus designated 10 and connected to a conventional 
coin operated pay phone apparatus 12. The apparatus 12 comprises a 
housing 14, in which a coin container (not shown in the drawing) is 
enclosed. On the upper front surface of the housing 14, a coin re- 
ceiving slot 16 is provided together with a return pushbutton 18 and 
a dial means 20. In a recess 22 at the left-hand side of the housing 
14, a receiver 24 is received on a hook of the apparatus including 
switching means for turning the apparatus into operation. The re- 
ceiver 24 is connected to the housing 14 through a coiled cord 26. On 
the lower front surface of the house 14, a plate informs an operator 
how to use the telephone apparatus. 

The auxiliary apparatus 10 comprises a housing 28 and is operated 
by means of a magnetic card which is received in a magnetic card 
receiving slit 30 on the front surface of the apparatus housing 24. 
The auxiliary apparatus 10 further comprises a display 32 arranged at 
the upper end of the front surface of the housing 28 and further two 
manually operable buttons 33 and 34 serving the purpose of switching 
the pay phone apparatus assembly comprising the auxiliary apparatus 
10 and the coin operated pay phone apparatus 12 into an operational 
mode in which the telephone call is paid for by the telephone sub- 
scriber to whom the telephone call is addressed. This mode of re- 
ceiving telephone subscriber paying the telephone call is to be 
described in greater detail below with reference to Fig. 4. 

In Fig. 2 a presently preferred embodiment of a pay phone apparatus 
of a pay phone system according to the present invention is shown. 
The pay telephone apparatus is designated 40 in its entirety and 
comprises the above housing 14 and the receiver 24 received in the 
recess 22 of the housing 14 and further connected through the cord 
26 to the housing 14. Instead of the coin receiving slot 16, the dial 
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me ans 20 and the return pushbutton 18, the embodiment shown in 
Fig. 2 comprises a card receiving ,lit 42 basically identical to the s .t 
30 shown in Fig. 1, a keyboard dial means 44, a display 46 basically 
corresponding to the display 32 shown in Fig. 1 and two pushbuttons 
5 48 and 49 basically corresponding to the pushbuttons 33 and 34 shown 
in Fig. 1. The operation of the apparatus 40 will be evident from the 
detailed description below with reference to Fig. 4. 

ln Fig 3, a schematical view of a pay phone system according to the 
present invention is shown. The system comprises . number of pay 
10 phone apparatuses 40. e.g. of the type shown in Fig^ 2, which .re 
connected through telephone lines to a local computer 50 e.g. at the 
telephone centra. 52, and which are further connected to a remote 
central computer 54, to which one of the pay phone apparatuses 40 is 
connected directly. The pay phone apparatuses 40 are operated ^ by 
15 means of magnetic cards 55, 56, and 57, P»^** £^ 
described in Applicants* co-pending PCT-ap P lic.tion PCT/DK84/00118 
and basically conform to ISO Standard 2894. Apart from the magnetic 
cards issued by the telephone company, the pay telephone appara- 
tuses 40 may be operated by means of a magnetic card issued by . 
20 credit card organisation. In Fig. 3, a computer system of .first 
credit card organisation is shown at 58 and a second c^puter system 
of a second credit card organisation is shown at Cj . The remote 
central computer 54 further communicates through a telephone i.ne 
wfth a terminal 59, e.g. a terminal at a telephone shop. 

25 A telephone apparatus 40 (at the lower right-hand 

whi ch communicates with the remote central computer 
includes a storage means ,s will be described in grea er deta.l b« low 
with -reference to Figs. 4 and 5, and which is addr.ssed from the 
remote centra, computer 54 and includes data idmt.fy.ng .egal 
30 magnetic cards and illegal magnetic cards. 

When a magnetic card, e.g. the card 55 shown in Fig. : is input into 
the magnetic card receiving slit 42 of the pay phone apparatus 40 
the data stored in the magnetic strip on the card ,s ead from the 
card and input to a storage means of the pay phone a.paratus. The 
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data read from the magnetic card and the data transferred from the 
remote central computer 54 to the above storage means of the pay 
phone apparatus are compared, and on the basis of the comparison, 
the card is identified as a legal card, or alternatively, as an illegal 
card, and it is further checked if the amount represented by data 
read from the card and representing a maximum telephone call dura- 
tion is different from zero and has not been altered to a value ex- 
ceeding the value written in the magnetic card at the conclusion of 
the preceding telephone call paid for by means of the card in que- 
stion. Provided the card is identified as a legal card and further a 
card allowing for a telephone call in that the amount is different from 
zero and has not been altered to a higher value, the pay phone 
apparatus is enabled for a telephone call, and the operator is through 
the display means 46 of the apparatus, vide Fig. 2, invited to input a 
telephone number by means of the keyboard dial means 44. Provided 
the total amount read from the card 55 is not reduced to zero during 
the telephone call, the reduced amount is written in the card at the 
conclusion of the telephone call prior to the returning of the card to 
the operator from the magnetic card receivng slit 42. 

The reduced amount of the card is stored in the apparatus and at a 
later time transferred to the remote central computer 54, in which the 
data are processed, the data are cross-checked relative to data input 
from other pay phone apparatuses and from local computers such as 
the local computer 50, and on the basis of the data processing in the 
remote central computer 54, any illegal cards i.e. cards which have 
been altered or otherwise tampered with are identified, and data 
identifying these cards are output from the remote central computer 
54 to the storage means of the individual pay phone apparatus 40. 

The pay phone apparatuses at the left hand-side of Fig. 3 are con- 
nected to a local computer 50, which includes the storage means which 
is addressed from the remote central computer 54 and includes data 
identifying legal and illegal cards, and further the storage means into 
which the data read from the cards 55-57 are stored, together with 
the comparison block in which the data read from the card and the 
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data previously supplied from the remote central computer 54 are 
compared to one another In order to Identify the card in question as 
a legal or as an illegal card. 

In case a card issued by a credit card organisation, e.g. the credit 
card organisation running the computer system 58, is input to the 
pay phone apparatus 40, the data read from the card identifies the 
card as a credit card, and the pay phone apparatus addresses the 
remote central computer 54, which further addresses the credit card 
computer system in which the authenticity of the card is verified. 
Provided the authenticity of the card Issued by the credit card orga- 
nization is verified, the pay phone apparatus 40 is enabled for a 
telephone call, i.e. the operator is invited to input a telephone 
number by means of the keyboard dial means 44 as discussed above. 
The data read from the card issued by the credit card organization is 
stored in the pay phone apparatus together with the amount repre- 
senting the telephone call duration and at a later time when the data 
stored in the pay phone apparatus are transferred to the remote 
central computer 54, and further transferred therefrom to the com- 
puter system 50 so as to debit the telephone call to the credit card 
account corresponding to the credit card employed for the telephone 
call. The remote central computer 54 may be adapted to automatically 
limit the duration of the telephone call to a predetermined value. 

The terminal 59 renders it possible to check the history of a particu- 
lar card by addressing the remote central computer 54 in order to 
check a complaint regarding a magnetic card. 

In Fig. 4, a block diagram of the pay phone apparatus 40 is shown. 
The apparatus comprises centrally a microprocessor G2, which controls 
the overall operation of the apparatus and is connected to the indivi- 
dual block of the apparatus to be described below. The microproces- 
sor 62 is connected to the keyboard dial means 44, the display 46 and 
an audio-circuit block 64, to which the receiver 24 is connected. The 
microprocessor 62 is further connected to a magnetic reading and 
writing block 66 including the magnetic card receiving slit 42. a 
magnetic reading head 67, a magnetic writing head 68 and magnetic 
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card advancing pulleys 69 and 70 which may be idler or drive pulleys 
or combined idler and drive pulley?. The microprocessor 62 is also 
connected to a voice generator block 72, which is further connected 
to a block 74 including the pushbuttons 48 and 49, which activate 
switches of the block 74. Furthermore, the microprocessor 62 is 
connected to a first store 76, into which data read from a card by 
means of the magnetic reading head 67 are input through the micro- 
processor 62, and further to a second store 78, into which data 
identifying legal and illegal parts are input from the remote central 
computer 54 shown in Fig. 3 through an input/output interface block 
82 connected to a telephone line and further through an encryption/ 
decryption block 80. Alternatively, a decryption block may be 
included in the microprocessor 62 so that data transferred from the 
remote central computer 54 shown in Fig. 3 to the second store 78 of 
the pay phone apparatus 40 are in an encrypted state and so that the 
data read from the magnetic card or cards, e.g. the cards 55, 56 and 
57 shown in Fig. 3 are further in an encrypted state and are stored 
in the first store 76 in an encrypted state. Consequently, a criminal 
who attempts to disclose the inherent information stored in the stores 
76 and 78 by tampering with the pay phone apparatus 40 is not able 
to obtain any relevant information regarding the pay phone system as 
the data stored in the stores 76 and 78 are in an encrypted state. As 
will be appreciated, the data transferred to and from the individual 
blocks of the apparatus, i.e. to and from the reading and writing 
block 66 and to and from the stores 76 and 78 and further trans- 
ferred to the apparatus or from the apparatus through the telephone 
line are in an encrypted state. Within the microprocessor 62, the data 
are disclosed in a plain text exclusively. 

In the normal operational mode of the apparatus, data read from cards 
received in the magnetic card receiving slit 42 are input to the first 
store 76 and stored therein and further compared to data stored in 
the second store 78 and representing legal and illegal cards. On the 
basis of the comparison, it is determined whether the card is a legal 
card or not. Provided the card is identified as a legal card and the 
amount allowing for a telephone call and read from the card is an 
amount larger than zero, the pay phone apparatus is enabled for a 
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telephone ell. The operator is Informed by means of the d.spl.y 4< i to 
in pu, , telephone number by mean, of , keyboard dial means 44. Th ' 
eLphone number dialled i, di.played on the display 46 and as .he 
connection i, e,.,b.ished. the display 46 U .witched into d.splay.ng 
he amount allowing for the t.,e P hone caH. The amount ,s graduaMy 
.educed, and the reduced amount is displayed to the operator on the 
display 46. At the conc.usion of a telephone ca„. the reduced amount 

is "rMen into the magnetic card by of the wr.t.ng head 68 o, 

the block 66. in case the amount is reduced to zero pnor to the 
conclusion of the telephone call, the pay phone apparatus a„tomat,c- 
,„y interrupt, th. telephone C.I.. and th. recuced amount. I.e. the 
.mount zero is written into th. magnetic card, which is consequently 
converted into a valueless card. 

,„ an alternative operational mode, the operator activates on. of V>e 
pushbuttons 46 .nd 49. which further activates th. vo,ce generrfor 
Wock 72 and th. micr.prc.ssor 62 and convert, the 
„ operation,, mode. In which the telephone cal, is to * 
,h. telephone subscriber receiving the telephone -«• »<««. 
activated ,h. pushbutton in question, i.e. one of the pushbutton. * 
, and 49. th. operator .. invited ,0 dial th. telephone numb.r by me, 
of the keyboard dial m.,n, 44 ,h. t.lephon. number be.ng stored n 
,h. first store 76. .nd .s th. connection has b..n estabhshed. the 

vo J generator block 72 output dio sign,, to the telephone Ln. 

asking the telephone subscriber receiving th. telephone C. .f he 
5 wil acc.pt to pay for th. telephone call. If the telephone subscnb. 
: wiZ to accept to pay for the telephone c,„. he activates the d„ 
means of his telephone apparatus in , prescribed £ 
dials , number asked for by the sign,! generated by the vo.ce 
g rator block 72 by mean, o, th. dia, mean, of his teiephon 
30 apparatus in order to generate . sequence of , tone burst sign,, 
which are supplied through th. telephone line to the pay phone 
IpTaratus. The amount representing the telephone call d«r-» * 
Z stored in the firs, store 76 and ,. a later time, when the data of 
the store 76 ,re trensferred to the remote centr.l computer 54. 
35 debited the account of the telephone subscriber. 
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In Fig. 5, the verification routine carried out in the pay phone 
apparatus 40 or alternatively in the auxiliary apparatus 10 connected 
to the conventional coin operated pay phone apparatus is illustrated 
in a route diagram. Data read from the card 55 identifying the card, 

5 e.g. by its number or the like, are compared to data output from the 
store 78 in a verification block 84. Data read from the card 55 and 
representing an amount allowing for a telephone call are compared to 
data output from the store 76 in a further verification block 86. 
Provided the verification blocks 84 and 86 Identify the card 55 as a 

10 legal and not totally consumed card, respectively, a further logical 
decision block 88 enables the pay phone apparatus for a telephone 
call. 

As described above, the operator is invited to dial a telephone 
number by means of the keyboard dial means 44. The keyboard dial 
15 means 44 further activates a debiting pulse generator block 90, which 
supplies debiting pulses to an arithmetric block 92, which further 
receives the amount read from the card 55 and reduces the amount in 
response to the debiting pulses supplied from the debiting pulse 
generator block 90. 

20 The actual or reduced amount is displayed on the display 46 and 
input to the store 76 and further supplied to the block 94, which is 
adapted to interrupt the telephone conversation as the amount is 
reduced below a predetermined threshold, such as a zero threshold. 
At the conclusion of the telephone call, the store 76 outputs the 

25 reduced amount to the magnetic writing head 68 shown in Fig. 4 by 
means of which the amount is written in the card 55. Through the 
telephone line connected to the telephone exchange and also to the 
remote central computer 54 shown in Fig. 3, the data stored in the 
store 76 are output to the remote central computer at an appropriate 

30 time, e.g. by night, and in the remote central computer, the data are 
processed as described above, and the data stored in the store 78 
and identifying legal and illegal cards are updated in response to the 
processing of the data in the remote central computer. 
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In the description above, an integral pay phone apparatus has been 
described. In the embodiment shown in the lower left-hand side of 
Fig. 3, the store 76, the store 78, the verification block 84. the 
verification block 86. the logical decision block 88 and the micropro- 
5 cessor 62 controlling the overall operation of the apparatus are 
housed in the local computer 50. 

In a further alternative embodiment, a number of pay phone appara- 
tuses of the type shown In the lower right-hand side of Fig. 3 may 
commonly comprise the above identified controlling, storing and dicl- 
10 sion blocks, e.g. In applications in which a number of pay phone 
apparatuses are arranged in adjacent telephone booths, e.g. at rail- 
way stations, airports, etc. 

Although the concept of making the telephone subscriber pay for the 
telephone call has been described in connection with the pay phone 
15 apparatus of the pay phone system according to the invention, it is, 
however, believed that the receiving subscriber paying principle may 
be adapted to other telephone apparatuses such as conventional tele- 
phone subscriber apparatuses and is a universially applicable debiting 
principle. 
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CLAIMS 

1. A pay phone system comprising at least one pay phone apparatus 
and a remote central computer, the pay phone apparatus communicat- 
ing with a telephone central exchange and further with the central 
5 computer through a telephone line, the pay phone apparatus being 
operated by means of a token including data readable from the token 
and identifying the token and further representing an amount corres- 
ponding to an allowable telephone call duration; the pay phone appa- 
ratus comprising: 
10 a means for receiving the token, 

a reading means for reading said readable data from the token 
received in the token receiving means, 

a writing means for writing data in the token, 

a first storage means connected to the reading means for storing 
15 data read from the token by the reading means, and further being 
connectable to the telephone line for transferring data to the remote 
central computer through the telephone line, 

a second storage means adressable from the remote central com- 
puter through the telephone line and for storing data transferred 
20 therefrom, 

a comparator means connected to the first storage means and the 
second storage means for comparing the data stored in the first 
storage means with the data stored in the second storage means so as 
to identify the token as a legal token, or alternatively, as an illegal ' 

25 token and further for generating and supplying an accept signal to 
the telephone line in order to enable the pay phone apparatus for a 
telephone call, provided the token is identified as a legal token, or 
alternatively, for generating and supplying a reject signal to the 
receiving means, provided the token is identified as an illegal token, 

30 in order to make the receiving means reject the token, said accept 
signal, or alternatively, said reject signal being stored in the first 
storage means, 

a debiting means for generating a signal representing a debiting 
amount corresponding to the duration of a telephone call, 
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a subtraction means connected to the first storage means and the 
debiting means and for subtracting the debiting signal from sa.d 
amount represented by the data read from the token so as to reduce 
the amount, the reduced amount being stored in first storage means 
and further being output to the writing means and written ,n the sa.d 
token by the writing means at the conclusion of the telephone oil. 

and a gate means connected to the subtraction means and being su P - 
pli ed with said reduced amount during the telephone call and for 
comparing the reduced amount and a predetermined threshold » order 
toTnterrupt the telephone call when the reduced amount fails below 

said predetermined threshold; 

the pay phone apparatus being adapted to output data stored ,n , th. 

first storage means to the telephone line for transferrmg the data to 

the remote central computer for storing or processing therem after 

the conclusion of the .telephone call; and 
he remote centra, computer being adapted to transfer data .dent.fy.ng 
,egal tokens and data identifying illegal tokens to the second storage 
Jans of the pay phone apparatus through the telephone l.ne when 
the pay phone apparatus is not in operation. 

2 A pay phone system according to claim 1, a number of pay phone 
apparatuses commonly comprising the first storage means, the second 
storage means, and the comparator means. 

3 A pay phone system comprising at least one pay phone apparatus, 
a ',oca. computer and a remote central computer, the pay phone appa- 
ratus communicating with a telephone central exchange and the local 
computer through a telephone line and further with the central com- 
puter through a data transmission line or a further telep one hne, 
the pay phone apparatus being operated by means of a token delu- 
ding data readable from the token and identifying the token and 
further representing an amount corresponding to an allowable tele- 
phone call duration; the pay phone apparatus compns.ng: 

a means for receiving the token, 

a reading means for reading said readable data from 
received in the token receiving means and connectable to the 
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phone line for transferring data to the local computer through the 
telephone line, 

a writing means for writing data in the token and connectable to 
the telephone line for receiving data from the local computer through 
the telephone line, 

a debiting means for generating a signal representing a debiting 
amount corresponding to the duration of a telephone call, 

a subtraction means connected to the debiting means and for 
subtracting the debiting signal from said amount represented by the 
data read from the token so as to reduce the amount, the reduced 
amount being output to the writing means and written in the said 
token by the writing means at the conclusion of the telephone call, 
and, 

a gate means connected to the subtraction means and being sup- 
plied with said reduced amount during the telephone call and for 
comparing the reduced amount and a predetermined threshold in order 
to interrupt the telephone call when the reduced amount falls below 
said predetermined threshold; 
the local computer comprising: 

a first storage means connectable to the telephone line for receiv- 
ing data from the reading means of the pay phone apparatus through 
the telephone line, and for storing data read from the token by the 
reading means of the pay phone apparatus, and further being con- 
nectable to the data transmission line or the further telephone line for 
transferring data to the remote central computer through the data 
transmission line or the further telephone line, 

a second storage means adressable from the remote central com- 
puter through the data transmission line or the further telephone line 
and for storing data transferred therefrom, and 

a comparator means connected to the first storage means and the 
second storage means for comparing the data stored in the first 
storage means with the data stored in the second storage means so as 
to identify the token as a legal token, or alternatively, as an illegal 
token and further for generating and supplying an accept signal to 
the telephone line in order to enable the pay phone apparatus for a 
telephone call, provided the token is identified as a legal token, or 
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alternatively, for generating and supplying a reject signal to the 
receiving means of the pay phone apparatus through the telephone 
line, provided the token is identified as an illegal token, in order to 
make the receiving means of the pay phone apparatus reject the 
token, said accept signal, or alternatively, said reject signal being 
stored in the first storage means; 

the local computer being adapted to output data stored in the first 
storage means to the data transmission line or the further telephone 
line for transferring data to the remote central computer for storing 
or processing therein; and 

the remote central computer being adapted to transfer data identifying 
legal tokens and data identifying illegal tokens to the second storage 
means of the local computer through the data transmission line or the 
telephone line. 

4. A pay phone system according to claim 2, the local computer being 
assigned to a plurality of pay phone apparatuses. 

5. A pay phone system according to any of the preceding claims, the 
pay phone apparatus further being adapted to be operated by means 
of a different token representing a credit token and being receivable 
in the receiving means of the pay phone apparatus and further inclu- 
ding data readable from the token and identifying the token, the 
remote central computer being connected to or being connectable with 
a further computer of a credit organisation; 

the comparator means further being adapted to identify the token as a 
credit token on the basis of the comparison of the data stored in the 
first storage means with the data stored in the second storage means 
and to address the first storage means so as to make the first storage 
means output the data stored therein to the telephone line for trans- 
ferring the data to the remote central computer, provided the token 
has been identified as a credit token; 

the remote central computer further being adapted to address the 
further computer of the credit organisation when receiving data from 
the pay phone apparatus regarding the credit token and to transfer 
the data to the further computer in order to have the further compu- 
> ter verify the authenticity of the credit token, and, provided the 
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credit token has been verified as a legal credit token by the further 
computer, to enable the pay phone apparatus for a telephone call; 
and the pay phone apparatus further being adaped to output the 
debiting signal generated by the debiting means during the telephone 
call to the telephone line for transferring therethrough to the central 
computer when enabled remotely; 

and the remote central computer further being adapted to transfer the 
debiting signal received from the pay phone apparatus to the further 
computer. 

6. A pay phone system according to any of the preceding claims, 

the pay phone apparatus further comprising a dial means including 
manually operable switch means for generating a sequence of tone 
burst signals and for supplying the sequence to the telephone central 
exchange through the telephone line for addressing selector means of 
the telephone central exchange. 

7. A pay phone system according to claim 6, 

the pay phone apparatus further comprising a further manually opeT- 
rable switch means and a voice generator means, the further manually 
operable switch means being connected to the voice generator means 
and adapted to activate the latter, the first storage means further 
being adapted to store the sequence of tone burst signals generated 
by means of the manually operable switch means of the dial means, 
the voice generator means being adapted to generate a request signal 
and being connectable to the telephone line so as to generate and 
supply the request signal to the telephone line when activated by the 
further manually operable switch means, the request signal being 
further transmitted to the telephone subscriber addressed by the 
sequence of tone burst signals generated by means of the manually 
operable switch means of the dial means, and the pay phone 
apparatus further being adapted to be enabled for the telephone call 
by an accept signal supplied to the pay phone apparatus from the 
telephone subscriber apparatus in response to the request signal. 
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8. A pay phone system according to any of the preceding claims, 
the pay phone apparatus further comprising a receiver means inclu- 
ding at least two electro-acoustic transducers one of which is adapted 
to convert acoustic energy into electric energy and to supply said 
5 acoustic energy to the telephone line when the pay phone apparatus 
is in operation, and another one of which is adapted to receive elec- 
tric energy from the telephone line and convert the electric energy 
into acoustic energy, when the pay phone apparatus is in operation. 

9. A pay phone system according to any of the preceding claims, the 
0 first storage means and the second storage means of the pay phone 

apparatus being constituted by first and second parts, respectively, 
of a single storage means. 

10. A pay phone system according to any of the preceding claims, the 
first storage means of the pay phone apparatus being constituted by 

5 a volatile store, and a second storage means of the pay phone appara- 
tus being constituted by the non -volatile store. 

11. A pay phone system according to any of the preceding claims, the 
pay phone apparatus further comprising a central control means 
controlling the overall operation of the apparatus. 

20 12. A pay phone system according to claim 11, the central control 
means of the pay phone apparatus being constituted by a micro com- 
puter means. 

13. A pay phone system according to any of the preceding claims, the 
pay phone system further comprising encryption and decryption 

25 means, an encryption means being interconnected between the first 
storage means and the telephone line and a decryption means being 
interconnected between the telephone line and the second storage 
means, for supplying the data output from the first storage means to 
the telephone line in an encrypted state, and for decrypting the data 

30 transferred from the remote central computer to the second storage 
means from an encrypted state to a decrypted state, respectively. 
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14. A pay phone system according to any of the preceding claims, the 
pay phone apparatus further comprising a display means connected to 
the comparator means, to the subtraction means and to the gate means 
for displaying information corresponding to the accept signal, or 

5 alternatively, the reject signal supplied from the comparator means, 
for displaying said amount supplied from the subtraction means, and 
further for displaying information supplied from the gate means. 

15. A pay phone system according to any of the preceding claims, the 
token being a card having a strip of a magnetic material arranged at 

10 one side surface of the card, the reading and writing means of the 
pay phone apparatus being magnetic reading and writing means, 
respectively. 

16. A pay phone apparatus having any of the characteristics of the 
pay phone apparatus of the pay phone system according to any of the 

15 claims 1-15. 

17. A pay service system comprising at least one pay service appara- 
tus and a remote central computer, the pay service apparatus commu- 
nicating with the central computer through a transmission line, the 
pay service apparatus being operated by means of a token including 

20 data readable from the token and identifying the token and further 
representing an amount corresponding to an allowable service perfor- 
mance; the pay service apparatus comprising: 
a means for receiving the token, 

a reading means for reading said readable data from the token 
25 received in the token receiving means, 

a writing means for writing data in the token, 

a first storage means connected to the reading means for storing 
data read from the token by the reading means, and further being 
connectable to the transmission line for transferring data to the 
30 remote central computer through the telephone line, 

a second storage means adressable from the remote central com- 
puter through the telephone line and for storing data transferred 
therefrom. 
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a comparator means connected to the first storage means and the 
second storage means for comparing the data stored in the first 
storage means with the data stored in the second storage means so as 
to identify the token as a legal token, or alternatively, as an illegal 
token and further for generating an accept signal in order to enable 
the pay service apparatus for a service performance, provided the 
token is identified as a legal token, or alternatively, for generating 
and supplying a reject signal to the receiving means, provided the 
token is identified as an illegal token, in order to make the receiving 
means reject the token, said accept signal, or alternatively, said 
reject signal being stored in the first storage means, 

a debiting means for generating a signal representing a debiting 
amount corresponding to the duration of a service performance, 

a subtraction means connected to the first storage means and the 
debiting means and for subtracting the debiting signal from said . 
amount represented by the data read from the token so as to reduce 
the amount, the reduced amount being stored in first storage means 
and further being output to the writing means and written in the said 
token by the writing means at the conclusion of the service perfor- 
mance, and 

a gate means connected to the subtraction means and being sup- 
plied with said reduced ajnount during the service performance and 
for comparing the reduced amount and a predetermined threshold in 
order to interrupt the service performance when the reduced amount 
falls below said predetermined threshold; 

the pay service apparatus being adapted to output data stored in the 
first storage means to the transmission line for transferring the data 
to the remote central computer for storing or processing therein after 
the conclusion of the service performance; and 

the remote central computer being adapted to transfer data identifying 
legal tokens and data identifying illegal tokens to the second storage 
means of the pay service apparatus through the transmission line 
when the pay service apparatus is not in operation. 
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